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COMPLETE SPECIFICATION 

15 and support the walls of the bore h^ 
liners are suspended in the boi^S^ Sh 
a manner that the uppa- tubal,S-X«^ 

The liner tubes are interconnected by 

«oner than the non - threaded parts of tte 
n JxShA''^ °' ^i"' P^««°t invention is to 



55 



30 Wrs or c^f^gs S^TasTtStSSJIg^ S^SSL°*^ ^tl^^STthf tut 



K "'t*-'"* to breai^ge"*'^SSTeaw 
oads as the unthreaded or smooftparte S 

Screw threaded unions for tubular Hn«™ 
must have two important ch2acSstics^hS 

pressure. Many attempts ha^bee^^^aSe to 
achieve these results bit so far witihout^m 



union the depth of the thread is varied 
^^d of fte tube in suchT,LSS'S,5 
g^essmg from an end of the tXiwSL 

SSH"'^i^S°°^^''l»ichthed5aofttfe 50 
ttread gradually mcreases until Se maS 

^Wi.?tSi.r* conesponSTt^^ 
Numwous experiments carried out hv fh-. 

tions as at the unthreaded pcwr^^ Cto^ 
^l"tio= <rf this progS^t^ 
side m cuttmg a conical thread in riS^n/^ 

ft^Srir^ «i«Kc?a*5s^ 

ttiat the thjclmess of the tube waB iaaa^ 
continuously from zero to maxfemm 

iej^ho^eer ^ ab^f^^* 
m^nfacturing point TviJ^TurSSitS' 
JhS? to tJie diminuX^fflL' 

Jicfai^s of the wall at the ends oTthf tute 7< 
m practice owme to thtk t„^^*..^l^.^°^ "5 
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the coupli^-^r^^g 
rou^ handling in>e oU fidds 
^e expenences gained in these exiSl,^ 
the applicant has prodnc^ T*^SL^2i 
coupling for tubulaTbS^ w^j^ «<> 

ma^mng flanks or tteSsTSeltaS 
S^^'^^'^^'^J^y ^'"^ «« seen in axial^ 
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section. The tem "carrying flanks" is ap- 
pUed to those flanks of the thread which 
carry the axial load, ^ 
The base of the thread and the crown of 
5 the thread may have straight linear outoes 
^ in axial section and form cone surfaces 
which are paraflel to the basic cone of the 
thread. The thread has a coarse ^itch, fM 
example four threads per 25.4 mm. m a tube 
iA dt 139.7 mm. and a relatively small depth 
*® for eSmple 1.5 mm. in a 139,7 mm- tute. 
whereas the comparable umon a.*-.!. 
standard of the American 
tute has a depth of thread of 1.8 nnn- Unese 
15 measurMnents have been converted mto the 
metric system from the customary mch 
Measurements which explains the fracuona^ 
character of these data). The edges at the 
foot of the radial flanks Me more pro- 
•2ft nouncedly touncled Qff than the edges at the 
^ top^r^. Sl4(il flanks. SQ that fteyj°<^^ 
a smiB fcoDpw space between them- in? 
Ardidi'Mi mode9ed on a basic cone angle 
S^etweii 1:8 1:16. e.g. 1:10 (angles 
25 expisssed Jis ratios of co»e diameters to cone 

''"ifs^well knpiyn. the entire ^^m of for^res 
acteuboii" &e first and/oj fte test threads 
when th? screv?s are loaded- It 
30 estoblished that the same ph^P^enw 
bccuts also m threftcled «mons. The forces 
acfiiig whep a threaded union is loaded are 
iind^ng or expaiicBng aind bendmg fon^. 
ti^^ritoiini OT cxjanding forces bemg 
35 wked 6V t& shape of the Icnown Arf d«i 
mdSsmd/Sie bendmg fQ?c^ <^used^ 
distances betweoi ftc points pt J^df^^ 
thrae fbrces and the neutral axB <rf the PWts 
olf the thrcjids- - - 

40 owing to &e nse of radial carrymg ffenks 
in ibit ftrea4s according to the 
vention. the widening or ejpandmg forces 
are reduced to a minimum, but the bending 
forces cMi tKA be complete eliminated. 
45 ■ To b^ vnth» the use of a coarse thread 
briDEi^ut a shear lesistan^ ""^"^^ 
hiehCT than in the customary fine thready 
tWs shMT resistance is furthe? increased 
c^deiably 'by tl^e use of radial oarrymg 
50 Sr^l^rt from die radial carrymg sur- 
fice of a Siread according to the mveptipiu 
o£e further suSace only cai^b^ 
tik^ as a carryiiig element For dm reason 
l^in ord^r to thieve the maximum shear 
55 "eSsSi^l the obKque AankJ the coa^| 
thread according to one embodiment of the 
Mention is. convexly shaped or cwved 
whilst the corresponding pbhquc flank Qf the 
dointer-thread is "straight-hned in axial sec- 
M tion." that is " conical three-dimensional 
^ Ss. Whei tightening the tiiread by hand, 
spi* contact, seen in an axial sec^P^ wilj 
clbcik at fest oa the vertical and obhque 
flmfc <^ U» thread.. The spot contact op tte 
«5 vSfcal flarftris caused 1^ the unavoidable 



inaccuracy of machming. and on tte 
oblique flank, by design, owmg to »ts sphen- 
cal or curved shape. It is immaterial in this 
connection whether it is the oblique, flanka 
of the inner or of the outer thread which are TO 
spherical-shaped. The scoring of the union 
will be prevented in either case owmg to the 
described arrangements. 

The foUowing considerations may „ 
explain this phenomenon: Wwe it possible 75 
to screw together a union according to Uie 
present invention without faction, only 
radial forces having a widening effect would 
come mto action. These forces are resolved 
pCTpendicularly to the contact planes, so gO 
that, on the union being screwed together 
with force, the obhque flanks wifl carry &e 
main load. If the load be considerable, th^ 
Snvex flank is deformed so ttot m axial 
section the contact is linear instead of punch- 85 
form, but the edges are not Passed so asto 
cause scoring. It therefore becomes &us pos- 
sible to screw the union to8^« ^ «^ 
siderable fotee. to achieve a^^igh degree of 
tichtness. and to tension the thread con- 90 
Sidcrably. wWch is very advantageous if and 
when tensile stresses occur. 

Various embodiments will now be ae- 
scribed by way of example with reference to 
the accompahyiog drawmgs whet«m:— 95 
^ Figure lis an axial sectiwi throng a 
thre^ed. uniott foe liners accordmg to the m- 

Figure 2 a similar section through a part 
of the same \mion on a larger scale, and 100 



of tne same VUWa uu a 

Fiswe 3 a section, corresponding to Fi^re 
3. through a modified type of the threaded 

"^Referrine now to these drawmgs. two 
lin« Snd 2 are P^,'^^^ 

with internal and ext^nal OHUcally 
rti^ded parts 3 and 4 which are m engage- 
ment with each other. Jhejoad «rryrag 
flanks $ of tiie external threa<b axe dispwed 
rSy. and tiie likewise radially deposed iiO 
load casing flanks 5 of tiie mternal 
bear against them. The oblique flanks 7 of 
the internal thread have a convexly curved 
Shape and. as seen in an axial s^Uot. haw 
a point contact witii Uie obhque flanks 13 IIS 
oC the outer thread which are rectthnear as 
seen ia an axial section, 
metowns 11 of the threads and tiie bases 

12 thereof are. seen in an a«aJ swiOOB. recti- 
Imear and disposed on cone surfaces whidi 120 

are pareaiel to the basic cone a— a of t*» 
From tiie manwfectuting point of 

vfew this feature has the advantage that Ac 

S^can be easUy controlled, bemuse the 

Staear surface, jn 

si^aces. can. easUy be !S* 

faces U and 12 are machined with the cos- 

tomary tolerances. ^ . . f,^„^ 

the outer edges 9 between tiie radwl fla^ 
and die tiitead crown 11 are rounded off; 1» 
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tbeir radios at cnrvature beiog twice or base 12 can he vari«i ci^TZIZI 

three tuoes greater tiian the tadi^ of curva- shown in fLu^^ o!^m- ^ 

ture of the edges 8 of the counterthread bt te SiS,2f^ cL,^t ^^t,^*"^- =*2 

tweea the xadtal flank and the thread base uTe thre^^^^? ^ axial section and 

3 12. so that a ismali free space 16 is leftio Sn^S whi^X ^^.h""?.^ ^"'f* convexly 

accoromodate deformatioiBr without an? an 

hannfiil crasequences. wWch mav occur ft »rr.1fL- ^,J^ ^ sectem. In this 

the union is eSSSto^n exSvf^ fi^S'Sl^"' "^"^ " and the 

obhquc flank 7 and/or the thread crown 11 1 A ^r^VJIi • . ^ ''S 

and die obHque flank 13 arc for examole in ■ ™ion for tubular 

the ratio of 8:6. the radim 5 cu^Sl S 5?, ^^"1- J^«<1f"y deep bore 

the edge 8 having the vafuTof J^S' J^TT^ ? ""I*"** ^ P^°- 

15 figures for the ablve mentioned ratio sitstn^v r^Zfl^ ^ 

the form of dimensionless DarameterTanH « ^i, flanks, the re- go 

thus when the radius of cuSS S Ae hHna°^«n^¥ °' ^L^^*™ <^ the threads 

edge 8 has the value 1. Ae raT^^ ^! Son^and f?/ntST' axial sec- 

ture of the edge 14 assines die ^l2 Kl when reiv^^Mn,H ^^^'^ tangentiafly. 

20 the radius of curvature of the «lo» in reiievwt of load, corre^nding flanks 

assumes the value 6 If for exai^fe th2 n^i^^y,"^ counterthread of tfe other 85 

radius of curvaturl of thf ei?e 8 fs 15 s^on as seen in an axial 

then the radius of curvature of the edse 14 i a' <rr»>, tfc«.«-4»j 

is 120 mm., and the radius of carv^^ of n^-Ti J^u^ according to 

25 the edge 10 is 90 mm. orvature of gaim 1 character m that the crowns and 

the outer surface of the S A ^to the tobe " 

tial advantage of diis feam^of Uif h^J"*** f^M. shaped threads also 

,^ tion is diatTt both ends ofTe^S^i^ml ^ 2.^5^°°: 

35 pletely. formed threads are usTftTKi anj oneTL^^i *2 

transmission, which thus takes olacein oarS in tw ^ Cla>njs I to 3. characterised joo 

of the ppe ends which are^tKTwS for^i'^o ^Lf 

ened by the full depth of the thnid 5S^t« ^ ' * tube of 139.7 mm. dia- 

^chS^^i^sL^o^rSn^ir/cca-^ ane-oi^S^^atTl1>T°"H^'=«^^^.- 

mvention. such as a smaller degree of d^ ttl viSh^^ lU^ ^'^'^''^^^''^T^ ^ 

crease m wall thickness in comiljison befween l^nH I 3™" .^'^"I®**? t"*^ 

U« smoodi parts of the pipes. di^^Sl^ S ^sT^^ ^""^ ^' I^^^ably 4. dreads 

45 ?oma^."^hS S?xtrie"?te ^ ^ ^ ^^/^ ^-"^"^ according to 

SS^a^e^^Tf^^^^-^ f^7tu^;» 

50 The pitch of the thread according t« tu^ greater than die radius erf curvature of the 

inventi<^ is l«g« thMXt^ttiS^St ^I^ °^ counterthread hj 

customary miiol^fOT e^SfefS^ d?^^ between die thr«,d tese and the radial flank. 

per 25.4 W in a 139.7SrdEtS^S£ any one^at,^11.T°?l *° 
55 2l.4Tr i^stSa^S^-^M-^^^ 

Kmgl^Sth-SrSSMt ElW-----^^ 
mgly the (mie needed for assembline R a c^^„ k j ^ • 

Odier embodiments. b^d« ^ose ^^™i^L^^ threaded umon for tubular 

« scribed above, are Sp cou^ possS wiA* Sr^^ «>mpnsmg an external conical 
out departfflg ftom the sconi ofrt,^ ^ *F*'ad on one tube end adapted to en- 125 

inventW^dSSi b? Ae ao^fe "T "Eternal conical screw du^^d on the 

Thus for ^r^ lcr^os^FS^lL^S^oi tS^' *'^*L^ *^«ad eac»» 

theobUqucfla4s7and/OTl3 to thfua«th, SSti 2^ i? I»«>^»ded wifli a substantially 

.65 of the thread crowns ll ani%^ Sl'ffl S^SU^SSk^ffi^- ^Lirb^? 130 
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portions, the oblique flank or the crown por- 
tion of the thread on one tube end having a 
convex surface, when seen in axial section, 
co-operating with, so as to contact tangra- 
tiaUy, a rectilinear oblique flank or recto- 
linear crown portion of the thread on the 
other tube end. . ^ . 

9. Screw threaded pipe unions havmg 



screw threads substantiaUy as herein de- 
scribed with reference lo Figure 2 or Figure 
3 of the accompanying drawuigs. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Napier House, 24—27, High Holbom, 
London, W.C-l, 
For the Applicants. 
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Leamington Spa: Printed for Her Maiest/s Stationery Office, by the ^^^^IS 
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V ^ 777901 COMPLETE SPECIFICATION 

' 5^^^ This drawing h a reproducUon of 
the Original on o reduced scale. 
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